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INTRODUCTION 


This  report  is  a preliminary  presentation  of  temperature  microstruc- 
ture data  resulting  from  the  Mixed  Layer  Experiment  (MILE)  at  Ocean 
Station  P (55®N,  145°W)  during  August-September  1977.  During  the  MILE 
experiment,  the  Caldwell  research  group  conducted  381  casts  over  a period 
of  21  days  from  the  R/V  OCEANOGRAPHER,  using  a Microstructure  Profiler 
(MSP) . Contained  in  this  report  are  temperature  and  temperature  deriv- 
ative profiles  over  a depth  range  of  5 m to  70  m from  211  of  those  casts. 

On  many  of  these  casts  electrical  conductivity  or  optical  trans- 
missivity sensors  were  also  operating,  but  these  were  omitted  in  order 
that  this  report  might  be  available  to  other  participants  in  the  cruise 
at  the  time  of  the  first  post-cruise  meeting.  At  a later  date  we  hope 
to  publish  a more  complete  report,  adding  not  only  salinity  and  trans- 
missivity profiles,  but  also  including  a number  of  casts  made  to  greater 
depths,  often  180  m. 


EXPERII-ENTAL  DESCRIPTION 

Six  MSP  units,  conceptually  similar  to  the  profiler  described  by 
Caldwell,  Wilcox  and  Matsler  (1975),  were  used.  Casts  began  0500 
August  19,  1977  GMT  and  ended  1200  September  8,  1977  GMT.  They  took 
place  every  night  but  two,  on  which  CTD  surveys  took  place. 

During  the  experiment,  two  synoptic-scale  storms  occurred  at  Station 
P.  The  first,  with  winds  to  38  knots,  began  at  approximately  1200 
August  22,  1977  GMT,  and  lasted  until  1400  August  24,  1977.  The  second 
was  milder,  with  winds  to  33  knots,  and  lasted  from  1200  August  31,  1977 
GMT  until  0000  September  2,  1977  GMT  (Figure  1).  Casts  were  made  before, 
during,  and  after  each  storm,  and  reflect  the  effect  of  mixing  brought 
about  by  the  storms  and  the  relaxation  to  a more  quiesent  state  following 
each  storm. 

The  schedule  of  observations  began  after  local  sundown  and  ended 
before  local  sunrise,  thus  aliasing  events  with  a diurnal  time  scale. 
Large  excursions  of  temperature  structures  within  the  thermocline  region 
were  noted  which  may  often  be  attributable  to  internal  wave  activity. 

An  attempt  was  made  to  hold  station  relative  to  the  MILE  I mooring 
during  a sequence  of  casts;  however,  both  ship  drift  and  advection  insure 
that  the  same  water  column  is  not  sampled  twice,  so  that  the  profiles 
also  show  the  effects  of  horizontal  inhomogeneities.  Thus,  it  is  often 
difficult  to  attribute  changes  in  features  between  casts  to  either 
temporal  or  spatial  effects  alone. 

Temperature  and  pressure  calibrations  for  each  unit  were  performed 
before  the  cruise.  Post-cruise  calibrations  revealed  that  the  electronic 
circuit  characteristics  were  quite  stable  during  the  cruise.  The  temp- 


^ » 


erature  versus  resistance  characteristics  of  the  thermistors  did  not  fare 
as  well,  showing  a marked  drift  during  the  cruise.  Since  our  interest 
in  this  report  is  in  small-scale  features  rather  than  in  absolute  accu- 
racy, corrections  have  not  been  made  for  this  calibration  shift.  The 
profiles  shown  in  this  report  make  use  of  pre-cruise  calibrations  only, 
and  no  attempt  was  made  to  normalize  the  profile  to  CTD  measured  temp- 

atures.  Measurements  with  different  MSP  units  should  therefore  be  treated 
with  some  caution. 


PROFILE  PRESENTATION 

Since  the  typical  drop  speed  of  the  MSP  is  about  12  cm/sec  and  the 
sampling  rate  was  90  per  second,  the  typical  resolution  was  0.13  cm. 

The  record  was  decimated  without  averaging  to  obtain  a mean  plot  density 
of  200  points  per  inch.  This  procedure  results  in  aliasing  errors, 
but  was  thought  to  give  a better  representation  of  the  true  high- 
frequency  nature  of  the  temperature  derivative  signal  than  could  be 
obtained  by  plotting  averages. 

The  vertical  scale  of  the  temperature  profile  is  depth  (meters) 
and  the  horizontal  scale  is  degrees  (centigrade).  The  scale  of  the  temp- 
erature depth  derivative  is  given  in  the  upper  left  of  each  plot.  Also 
given  above  each  plot  is  the  MSP  unit  (A,B,C,D,  or  E)  with  which  the 
data  was  taken.  Next  to  the  unit  name  is  the  drop  name,  which  is 
unique  to  each  cast.  Below  the  plot  is  given  the  date  and  time  (GMT). 

Near  the  top  of  each  plot  is  a small  square  showing  the  position 
at  which  the  cast  was  taken  relative  to  the  MILE  I mooring.  The  sides 
of  the  square  represent  10  km.  True  north  is  upward.  The  ship  posi- 
tion is  marked  as  "x"  and  the  MILE  I mooring  is  marked  "+".  Below  the 
plot  is  given  the  range  (km)  and  bearing  (degrees)  of  the  buoy  as 
measured  from  the  vessel . 
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